Active learning versus lecture-based approaches in occupational training programs of intensive care nursing staff at Al-Ahrar Hospital, Zagazig City, Egypt
Introduction
Nurses play an important role in today's health care system. They constitute the largest health care occupation (1) . According to Occupational Safety and Health Administration (OSHA) the principle exposures specific to nurses are bloodborne pathogens (BBPs), working space, slips/trips/falls, latex allergy, equipment hazards, workplace violence, workplace stress, and methicillin resistant staphylococcus infections (MRSA) (2) .
The right to work in a safe and healthy environment is the fundamental right of every worker (3) . Several studies have indicated the need to identify the factors causing hazards in a critical area such as an intensive care unit "ICU", as well as strategies to avoid them, so that the health of these workers is not affected (4) . Until recently, safety and health policies in hospitals were developed mainly for patients not worker, except for infectious diseases and sharp injuries which recognized by hospital administrators' as potential occupational risks (5) . Special efforts including training, exposure to information, awareness rising, are recommended for improving occupational health and safety in hospitals (6). Today's, there is an increased need for professional nurses to be autonomous, capable of independent thought and able to make their own assumptions and decisions. Performance of nursing requires a cognitive ability that includes problem solving, decision-making, and clinical judgment (7) .
The growth of Problem based learning (PBL) modules and curricula throughout many health care disciplines have increased dramatically over recent years (8) . The question remains, would PBL be a helpful teaching methodology for Occupational Safety and Health educators? PBL encourages a more meaningful engagement by trainees in problems representative of the scope, complexity and difficulty of real-world OSH issues they are likely to encounter in the workplace. In this way, PBL facilitates the instructor in achieving one of the most important goals of OSH education, the development of trainees who are effective problem solvers (i.e., critical thinkers) and life-long learners (9) . Thus, this study aims to promote OHS system through integration of active learning approaches of occupational training into the hospitals' overall training program at AlAhrar hospital, Zagazig city with the following objectives: (1) Identify and assess occupational health and safety hazards for ICU nurses. Inclusion criteria: ICU Nursing staff of all ICUs of AlAhrar hospital, Zagazig city who accepted to participate in the study. Exclusion criteria: ICU Nursing staff participated in the pilot study or were in long legal leaves was excluded.
Sample size: The total number of staff nurses in AlAhrar hospital ICUs at the period of this study was 78. Six of them were in long legal leaves and 8 of them were participated in the pilot study so they were excluded.
Sixty-four of staff nurses working in the six ICUs of Al-Ahrar hospital were offered to participate in this study. Sixty nurses accepted to participate. In the 2 nd phase of this study; a sample of 48 nurses have continued participation, 24 were randomized by means of a random number table into the problembased learning (PBL) group and 24 into the conventional lecture-based learning (CLL) group.
II. Operational design
Data collection: Semi-structured questionnaires were the principal method employed in this study. First phase: A cross sectional study was carried out with 60 nurses working at ICUs of Al-Ahrar hospital, Zagazig city, to evaluate their job hazards. Questionnaire: Participant ICU nurses were interviewed and offered to fill a questionnaire of 3 parts: 1 st part: The Socio-demographic data such as age, sex, marital status, qualifications, and years of experience. 2 nd part: Occupational hazards likelihood of occurrence and severity of exposure consequences as evaluated by ICU nurses based on National institute for Occupational Safety and Health (NIOSH) standards (10) . 3 rd part: Attendance history and future needs of OHS training program (Training Needs Assessment).
Risk Assessment
It was evaluated through "26" different questions: Biological (5 items), Physical (4 items), Chemical (4 items), Ergonomic (5 items), Accidents (4 items), and Psychological (4 items) hazards.
The Health and Safety Executive (HSE) (11) outline an approach to risk assessment, which involves assessment for risk rating for each hazard by multiplying a "probable frequency rating" by a "severity rating".
Risk Assessment Matrix
Consequence Probability Slightly Harmful Second phase: Interventional Study Occupational health and safety training programs was conducted for 48 ICU nurses participated in this phase. The interview was conducted during their available time, through training sessions.
Subject
They were divided randomly into two equal groups 24 in each group. Group I: Consisted of 24 of the nursing staff who was divided into two groups and trained to learn by using problem-based learning (PBL) strategy. They were further divided into two groups each one consisted of twelve nurses for facilitating learning by PBL.
Group II: Consisted of 24 nursing staff who was learned by the traditional training strategy (Conventional-Lecture Learning).
Training program
The educational programs were designed according to the 1 st phase assessments "Risk and training needs assessments" which have decided aim of occupational training directed towards "Psychological hazards; mainly occupational stress in ICUs". Both educational intervention courses had the same objectives and content, and carried out for 3 days; 1 day a week over a 3-week period during March and April 2013.
The sessions were hold from (8.30 -9.30 am) as the participants preferred. Different training aids were used for illustration as data show, photos, and video films. While all nurses had previously experienced lecture delivery, none of them had any prior exposure to PBL. Thus, a workshop for one day was conducted for study group to introduce the concept, importance, steps, and managerial skills of PBL. Posttest evaluation was done immediately after training to test the feasibility and understanding. Follow up "FU" evaluation was done 3 months after implementation of the training program in July and August 2013. The participants were asked to complete the same questionnaires that were used in the pre-test to detect the effect of the training program.
Tools of the study
Before distributing the questionnaire, a formal letter from the hospital manager was taken to get their permission to collect data from the hospital then distributing the questionnaire to the study subjects. The component of the tool was explained to the participants. They were reassured that the information collected would be used for the scientific research only and would be treated with confidentiality. Only code numbers were used to mark sheets and it was nameless. The questionnaire sheets were distributed to the respondents individually in their work setting by the researcher. The time needed to complete the sheets ranged from 15-20 minutes, then the researcher checked each sheet after the participant completed it to ensure completeness of data. This was performed throughout the three evaluation stages; pre-, post-, and FU. At the end of the training program the "Participants' program evaluation Questionnaire" was used to evaluate the outcome of the program. The total score was 100 degrees and was classified as follows: satisfactory score (≥60% of total score), and unsatisfactory score (<60% of total score) (12).
Part 3: Nurses' attitude towards psychological hazards prevention and control
Questionnaire was developed by the researcher based on review of related literature to assess ICU nurses' attitude towards psychological hazards, prevention and control. The questionnaire consisted of 30 different questions which were assessing nurses' attitude on a 3-point Likert scale (agree, uncertain, and disagree).
Scoring system
The response of agree, uncertain, disagree were scored 2, 1, and zero, respectively. The total score was 60 degrees and was classified as follows: positive attitude (≥60% of total score), and negative attitude (< 60% of total score) (12). Scoring system -The evaluation was conducted through giving score of 1 to 5 for each item in each dimension (bad, fair, good, very good, and excellent).
Part 4: Program Evaluation Form
-For each subscale, the score of the items were summed-up and the total divided by the number of items, giving a mean score for the subscales. These scores were converted into a percent score.
-For overall adequacy of the program, the score of 60% or more of the total score was considered adequate or less than 60% was considered inadequate (12) .
Validity Test: The developed questionnaires was submitted to a panel of three experts in the field of occupational medicine for content language clarity, relevancy, and readability, ease of understanding, question sequence, and completion time. 
Pilot study
For testing the study tools, pilot study was conducted during June 2012. It was carried out on 10% of the study sample 8 nurses who were chosen randomly and excluded from the study. To enhance the reliability of the study tools, ''test-re-test'' was performed and the same questionnaire readministered to the same 8 nurses after two weeks. The result showed similar answers and responses. All ICU nurses of the pilot were excluded from the results of the study. According to the result of the pilot study, the questionnaire was assessed and some modifications were done.
Administrative design and Ethical issues
Official permissions were obtained from the IRB Ethical Committee of the collage, community medicine department, and the director of Al-Ahrar Hospital. The study group was informed about the nature and the purpose of the study and verbal consent was taken before interview. The study group did not exposed to any harm or risk. Full reassurance about the strict confidentiality of any obtained information, and the study result would be used only for purpose of search.
Data analysis
The collected data were computerized and statistically analyzed using SPSS program (Statistical Package for Social Science) version 16.0 (13) . Qualitative data were represented as frequencies and percentages, Chi-square test, and McNemar test was carried out for comparing the qualitative data.
Quantitative data were compared using Student's ttest and one-way analysis of variance test (ANOVA) for multiple group comparisons. The test results were considered significant when P-value <0.05.
Results

Socio-demographic characteristics of the study subject (nurses)
Age of the participants ranged from (20.0 -32.0) with mean of 24.22 + 2.54. The majority of them (95.0%) were females and more than half were single (58.3%). Their level of education ranged between nursing institute and faculty of nursing (35.0% each) ( Table 1) . Also, most participants were on nurse category (35.0%) from the Neonatal unit "NICU" (23.3%). Years of Experience ranges from (1.0-14.0) with mean of 4.45+2.24. Morning Shifts were the most nurses' shifts with range of (14.0 -30.0) and mean of (17.05+3.66) monthly (Table 1) .
Risk assessment of ICUs
The mean total hazards Risk rating were respectively; Psychological hazards (3.53+0.217), Biological hazards (2.59+0.319), Ergonomics (1.82+0.118), Chemical hazards (1.45+0.121), Physical hazards (1.43+0.139), and Accidents (1.08+0.115) ( Table 2) .
Training needs assessment
Almost all participants (95.0%) had general knowledge about OHS knowledge mostly from Onjob training (68.4%). Most of them (76.7%) had attained previous OHS training which was satisfactory for more than half of them (60.9%).
Nurses' satisfaction with their OSH knowledge was almost fair (61.7%) ( Table 3) .
Psychological hazards were the most needed topic (40.0%), while Biological hazards were the least (5.0%). Most participant Nurses agreed that the best time for the training program during the Morning shift from 8 am-2 pm (60.0%) and inside the hospital (83.3%) ( Table 4) .
Prioritization of occupational health and safety hazards in ICUs according to Risk Assessment and Need Assessment
Psychological hazards had highest prioritization score of 12 according to both risk and need assessments, while Physical hazards had least score of 4 (Graph 1).
Socio-demographic characteristics of studied nurses of PBL and CLL groups
There were no statistical significant differences between both groups of PBL and CLL regarding age, marital status, education, nurse category, work department and years of experience (Table 5) . Table 6 ). Improvement of knowledge was significantly higher among PBL group than CLL group in post-test (P<0.05) in all dimensions mainly in "preventive strategies" while in FU highly significant improvement in most dimensions (P<0.001) ( Table  7) .
Assessment of Nurses' Attitude towards psychological hazards before and after PBL and CLL interventions
Most of PBL group (87.5%) acquired a satisfactory attitude scale immediately after applying the Table  8 ). Improvement of attitude was significantly higher among PBL group than CLL group in post-test (P<0.05) in all dimensions mainly in "preventive strategies" while in FU highly significant improvement in both dimensions of "Work stress" and "Sources of work stress" (P<0.001) ( Table 9) .
Evaluation of the program outcome from the nurses' point of view
There was high statistical significant difference between both groups of PBL and CLL in evaluation of the training method (P<0.01), and statistical significant difference in evaluation of "Meeting trainees' expectations" (P<0.05) ( Table 10) .
Discussion
There is no doubt that training programs significantly improve the level of knowledge of nurses about the hazards they are exposed to (14) . Scheduled training programs for identification of ICU hazards should be an integrated part of quality improvement program at any hospital (15) .
All nursing staff in the six ICUs of Al-Ahrar hospital, Zagazig city, matched the inclusion criteria offered to participate in this study. The Age of the participants ranges from (20.0 -32.0) with an average age 26 years. The majority of them (95.0%) were females and more than half of them (58.3%) were single. Their level of education ranged between nursing institute and faculty of nursing (35.0% each) ( Risk management focuses on improving the quality and safety of health care services by identifying the circumstances and opportunities that put patients and health care workers "HCWs" at risk of harm and acting to prevent or control those risks (16) . Risk rating of biological hazards among nurses was listed in Table 2 from which we can notice that the maximal biological hazards' Risk rating was "BBPs from sharps injuries", while minimal was "Infection from infectious waste". These results may be explained according to the actual practice of most nurses who usually neglect simple procedures in dealing with sharp objects as one-handed recapping technique and wearing protective gloves. However for the infectious waste usually nurses do not deal directly with it as it is the mainly a role of workers, in addition most hospitals including Al-Ahrar implement the strategy of safe medical waste disposal. In a previous study (17) the main risk of occupationally acquired BBPs infection in ICU found to be acquired from sharp objects. BBPs among nurses are one of emerging and increasing threats to the whole community (18) .
Medical waste considered as the main source of BBPs infections in hospitals (19) . Poor medical waste management unquestionably exposes HCWs, waste handlers, and the community to infections, toxic effects, and injuries (20) .
As regards physical hazards, Table 2 illustrates that maximal Physical hazards' risk rating was "tissue and genetic changes from exposure to X-rays" while minimal was" noise from computer monitor". Cupitt et al. (21) noticed that ICU' nurses are repeatedly exposed to scattered radiation, chiefly from frequent diagnostic chest X-rays.
Noise from Computer monitor was the least may be due to adaptation to the work environment as most of the participant has mean years of experience 4.45+2.24. In contrast with our results, the most important physical hazards in ICUs were found to be exposure to noise, inadequate light, and finally exposure to radiation (22) .
For chemical hazards, Table 2 clarified that maximal Chemical hazards' Risk rating was "Inhaling Toxic fumes from sterilizer", while minimal was "Mercury spills from broken thermometers". In consistency with these results, it has been assumed that the problem of respiratory irritants and inhaled toxic chemicals is common in ICU settings (23). Table 2 cleared that maximal ergonomic hazards' Risk rating was "MSDs from Lifting, moving, transfer of patients" while minimal was "Injury due to slip, trips, and fall (STF) and eye strain from poor lighting". The higher rates of MSDs from Lifting, moving, transfer of patients may be explained by that the majority of nursing staff were females who may be owed to lifting patients with average weights of 150 pounds. 
<0.001
Nursing was classified in the top 10 industries for MSDs (24) . The lumbago and back are the most affected body parts and the most critical cause for such MSDs was lack of training to be aware of the associated work-related situations, suggesting that education of ergonomics should be included in the nurse curriculum to reduce risks of MSDs (25) .
Belongs to accidents hazards (Table 2) , maximal Accidents hazards' Risk rating was "Injuries from Rolling Cart and Chairs" while minimal was both "Explosion of Compressed gas tanks" and "Burns from Fires". Higher rates of Injuries from Rolling Cart and Chairs may reflect bad environmental design in ICUs. Falls were ranked as the most common accident may occur to nurses especially due to slippery floors and bad environmental design (26). Maximal Psychological hazards' Risk rating (Table 2) was "Work stress due to Shortage of staff "while minimal was "Work stress due to Conflicts with peers". Stress was the most probable psychological hazard in ICU as noted by McCauley and Irwin (27) who explained situations in which nurses can experience stress by work in which the demands imposed are threatening and not well matched to the knowledge, skills and ability to cope. A variety of studies (28) (29) (30) have shown that quantitative work overloads are potent sources of workplace stress. Table 3 described the frequency distribution of the nursing staff as regard general OHS knowledge and training history, and it revealed that almost all (95.0%) of the participants had general knowledge about OHS knowledge mostly from On-job training (68.4%). Most of them (76.7%) had attained previous OHS training and it was satisfactory for (60.9%) of them. The training methods were both lectures and seminars (58.7%) and booklets (41.3%). Nurses' satisfaction with their OHS knowledge was almost fair (61.7%). Ramsay et al. (31) assumed in his study that regular OHS training of nurses can decrease the incidence of ICU hazards by more than 80%, reducing job-related injuries and illnesses.
In Table 4 , assessment of the needs of the nurses in order to plan for an effective training program, and it was concluded that psychological hazards were the most needed topic (40.0%), while Biological hazards were the least (5.0%). Most participant nurses agreed that the best time for the training program during the morning shift from 8 am-2 pm (60.0%) and inside the hospital (83.3%). Psychological hazards took the highest priority may be due to feel of the nurses with work related stress, while least scoring for biological hazards may be attributed to continuous infection control training programs at AlAhrar Hospital. Morning time was chosen as the brain still fresh and ready to gain knowledge; in addition training inside the hospital may overcome the barrier of distant place and increase the rate of adherence to the program, also all participants were females who usually avoid foreign places especially due to Egypt's security issues nowadays. The first and the cornerstone step in planning an effective training program is addressing the educational needs of the trainees. Addressing the needs make the program more interesting and enjoyable to the participants in addition it help in designing the program objectives (32) .
In the morning the brain is not fatigued and the blood supply to it is plenty thus making it more ready for new knowledge, more ready for critical thinking and the knowledge gained usually persist for a longer time (33) . Moreover, when the place of training is familiar to the trainees thus save more time from exploring the place, also it increase attention and prevent distraction occur when the person visit a place for the first time (34) .
Adequate prioritization of safety risks during risk assessment is crucial for planning, budgeting, and management of safety related risks (35) . In Graph 1, Prioritization of occupational health and safety hazards in ICUs according to risk Assessment and need assessment revealed that psychological hazards had highest prioritization score of 12 according to both risk and need assessments, while Physical hazards had least score of 4. Higher score of psychological hazards may reflect the overall stressful work conditions. Nearly the same as previous studies (36, 37) concluded, Stress Management Interventions showed feasibility, acceptability, and potential benefit in reducing emotional exhaustion and stress of nurses. In contrast, it was recommended that most important occupational hazards which need regular training programs were biological hazards even if infection control knowledge among the nurses was fairly good (38) .
The difference in Socio-demographic characteristics among both study groups was shown in (Table 5 ) that showed insignificant difference as regards age, marital status, education, nurse category, work department and years of experience. Most occupational health educators prefer to use traditional lecturing as a common way method of conveying information to trainees. However, despite lectures being as effective as other methods in presenting information and providing explanations, they have limitations (39) . PBL has been widely discussed as an effective learning approach that promotes knowledge acquisition and skills. PBL is a motivating, challenging, and enjoyable learning approach (40).
In Table 6 Changes of knowledge after application of training program to the CLL showed that (45.8%) of CLL group was of unsatisfactory level of knowledge before applying the training program but (87.5%) of them acquired a satisfactory level of knowledge immediately after applying the training program with a significant difference and 66.7% during follow up stage but with a non-significant difference. That may be explained by that CLL usually depend on the educator with no active role for the trainee, so it is easy to gain knowledge but not easy to retain. CLL usually does not need any reaction from the trainees that may lower the focus of their attention and subsequently affect the level of gained knowledge (44) .
The causes that the knowledge usually not persist for a long time after CLL approach were summarized in three directions (45); a) trainees' focus is set in the wrong direction; in taking notes rather than understanding and absorbing new concepts. b) Too much focus on presentation, little time left for practice. c) A trainer's lecture is generally one-sizefit-all. In contrast, CLL was believed (46) to be a good approach for knowledge gaining because; it gives the instructor the chance to expose students to unpublished or not readily available material, allows the instructor to precisely determine the aims, content, organization, pace and direction of a presentation. Table 7 illustrates that improvement of knowledge was significantly higher among PBL group than CLL group in post-test in all dimensions mainly in "preventive strategies" while in FU highly significant improvement in most dimensions. The same conclusion was found in previous studies (47) (48) (49) , as they found knowledge scores of the PBL group were significantly higher than those of the CLL group. In contrast (50,51) insignificant difference was found in the knowledge level between PBL and CLL approaches.
As regards attitude of nurses (Table 8) describe the attitude change after PBL application, it was noticed that (58.3%) of PBL group was of unsatisfactory attitude scale before applying the training program but (87.5%) of them acquired a satisfactory attitude scale immediately after applying the training program with a highly significant difference and (70.8%) during follow up stage with a significant difference. In consistence with these results previous studies (52-54) noticed significant change in participants' attitude after applying PBL and they explained by better environment of learning, self directed learning and interesting contents and methods. However, Hwang and Jang (55) did not notice any change in trainees' attitude before and after PBL implementation. As regard CLL group, (58.3%) of them was of unsatisfactory attitude scale before applying the training program but (75.0%) of them acquired a satisfactory attitude scale immediately after applying the training program with a significant difference and 62.5% during follow up stage with a non-significant difference. Low positive attitude acquired by CLL was explained (56, 57) due to that CLL usually carry less motivation, less interest, usually does not meet their needs and not linked to the practice. Table 9 described the comparison of changes of nurses' attitude towards psychological hazards of both PBL and CLL groups throughout the training program, improvement of attitude was significantly higher among PBL group than CLL group in post-test in all dimensions mainly in "preventive strategies" while in FU highly significant improvement in both dimensions of "Work stress" and "Sources of work stress". This finding is in parallel to the previous studies (54, 58) , that noticed marked positive attitude in PBL group and explained that by PBL make the student more creative, and more interested in self learning. The PBL also has a psychological effect on trainees and trainers: more trainees reported that they found the training environment "more stimulating, more democratic and more humane" than did CLL (59) . In contrast to study (60) that noticed no significant difference in attitude change between PBL and CLL groups and they related that to the reason might be that in the PBL method, the students are confronted with case studies, accurate observation, and self-learning for the first time.
Evaluation is critical for program design, improvement, and long-term success. An essential component to improving the health care system will require health care educators to continually gather and analyze information from teaching sites and develop pedagogical solutions to identified problems that result in improved health care education and practice. Implementation of sustainable high quality education is facilitated through systematic integration of evaluation into the learning process (61). Table 10 Evaluate the program outcome from nursing staff 'point of views, there was high statistical significant difference between both groups of PBL and CLL in there evaluation of the training method. Also, there was statistical significant difference in their evaluation of "Meeting trainees' expectations". Training method may be more interesting in PBL as it depends upon simulation of the real practice which is more interesting to the trainees. Meeting the trainee's expectations is the ultimate goal of any training program. It means covering their scheduled objective they put before joining the program (62) . Meeting the expectations of the trainees starts from assessing their needs and put objectives according to these needs (63) . In addition, meeting trainee's expectation means effective educator, effective methods and aids, suitable contents and proper evaluation (61) . There was high statistical significant difference between both groups of PBL and CLL in there evaluation of the % to which course met expectation. This was explained (60) by that trainees in the cooperative learning group felt that cooperation helped them learn, it was fun to study and expressed satisfaction but they complained about the amount of time the groups had to work together, difficulties of group work, and noise during the sessions. In contrast, a study (49) found that both PBL and CLL courses were well accepted by trainees according to the satisfactory scores.
Conclusion and recommendations
In this study, there were significant statistical differences between the two training strategies within the two groups. The improvement of knowledge and attitude was significantly higher among PBL group than CLL group in both post-test and FU test. There was a clear indication that there is a need for changes in the OHS training strategies, without abandoning the traditional methods. In the light of this study, it is recommended to change training strategies to more interactive and collaborative types according to the reception of the trainees at the time. OHS training programs should be tailored according to priority of need assessment of the trainees and risk assessment. Finally, this study should be replicated in different occupational groups, and also in different workplaces to test the utility of the instrument and to generalize the results.
Limitations of the study
Notwithstanding its strengths, the study has some limitations. Some participants refuse to complete participation in the study. The researcher excluded them from the results. Long time was spent to convince the respondents to fill the sheets without any missing data.
